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FROJCFT: SANMS
Ass'r wouERTTRTURE: STRVD

L I N1 |4 —

SYSIEM: TLECIRJCAL SUBSYSIEM

Ass'y p/H: mimm— _ TOSHEEN: g

IREA INEA LTI FAFLURE MODE FAILURE EPFECT HOUR / fuNC, RATIONALE FOR ACCEPTANCE
aEf, aey. | omaving ofr, AND oN 2/1n
DESICHATION CAUSE EMD ITENH cRITicatITY SCREEMS: A-PASS, 8-PASS, C-PASS
2820 t PHASE LOCK #O0E COUNTER DESIGN FEATUMES
Lo0P Q17-8 LOSS OF On PACOUCING NATE sesmemsecencaa.
SCAENATIC INCORRECT DATA 18
1343129 TACHOHETIR ERADHEOUSLY OA COMPARATORS AND OPERATIONAL AMPLIFIERS ARE STANDARD | INEAR
fEED BACK 10 MOI UPDATED, IRIEGRATED CIRCUITS UIIH MATURE MANUFACTURING TECHNOLOGY .
SERVD LooP MAT RESULT IN A APPLICATION COMSTRAINIS ARE IN ACCORDANCE WiTH
AND MCIU. HAK NN SPAR-RHS-PA. 003,
REGAVIVE (CCW)
CAUSE(S): COMMAND, MOTDR ALL MESISTORS AND CAPACITORS USED IN THE DESICH ARE SELECIED
(1) FAILURE VILL BE DRIVEN EROW ESTABLISHED RELIASILITY (ER) TYPES. LIFE EXPECTANCY [}
Of PULSE Al MAXTMUM RATE INCREASED BY ENSURING THAT ALL ALLOVASLE STRESS LEVELS ARE
SHAPER. o, DERALED IN ACCORDANCE WITH SPAR-RMS-PA.003. ALL CERAMIC AND
RATE DATA §0 ELECTROLYTIC CAPACITORS ARE ROUTENELY SUBJECTED 10
€2) FILMER JHE MCIU/GPT RADTOGRAPHIC INSPECTION.
FAILS OPEN. VILL BE
ERRONEOUS, AUTO THE DESICH UFILIZES PROVEM CIRCUIT TECHWIOUES AND IS
{3) veo-PIL ORAKES IMPLENENTED USING CMOS LOGIC DEVICES,
FAILURE OF INIH{ATED, LOSS
2°%6 DIVIDER OF LINPING {MOS DEVICES DPERATE AT LOW POVER AND KEHCE DO NOT EXPERIENCE
DURING EMD SIGMEFICANT OPERATING STRESSES. INE TECHNOLOGY IS MATURE . AND
EFFECTON DEVICE RELIABILITY HISTORY IS WELL DOCUMENTED. ALY stresées
CAPTURE. ARE ADDITIONALLY REDUCED 8T DERAYIMG THE APPROPRIAIE -
PARAMETERS IN ACCORDANCE WITH SPAR-AMS-PA.0DS, SPEC|AL X
WORST CASE HANDLING PRECAUTIONS ARE USED Al ALL STAGES OF MARUFACTURE 10
--------- lJ PRECLUDE DAMAGE/STRESS DUE 1D ELECIROSTATIC D1SCHARGE.
UNEXPECTE
Moric. Joing VCO AND PLL COMPOMEMTS ARE SCREENED 10 THE REQUIREMENTS OF
AUNAUAY, SPAR-RMS-PA.003,
AUTOBRAKES.
REDUNDART PATHS
REMAININD
AUTOBRAKES
N .
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FROJICY: SAMS

Ass v wmfRCE mmmmnmnm—

SYSITH: !I.EC'HHCII. SUBSYSTEN

Ass y PR STVAOT 177 SHEEL: 2
FREA IuER naer_ Qir, & IARLURE WODE | FAILURE errect | woum ( FUNC, RATIONALE FOR ACCEPTANCE
nee, ey, vasulng ofr. AND on N
DESICUAL tON cAUsSE N 11E% mnmm SCREENS: A-PASS, B-PASS, €-PASS
220 1 PRASE LOCK MODE COUNTER ACCEPTANCE TESTS
100P ©17-4 LOss OF Of PRODUCING AARE | ceeeenenaiialln.
SCHEMATIC INCORRECT DATA 18 THE SPA 1% SUSJECTED TO THE FOLLOMING EMVIRONMENTAL TESTING AS
FLTS17s ] TACHOMETER ERARONEDUSLY DR AN SRU,
FEED BACK 10 NO! UPDATED,
SERVD 100P WAY RESULT [N A O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE &
AND MCIU. MAX TN
NEGATIVE (CCW) © THEAMALT  PLYS 70 DEGREES C 70 -25 DEGCREES C DURAFION -
CAUSE(S): COMMAND. MCTOR 1 172 CYCLES
1) FAILURE VELL BE DRIVEN
OF PULSE Al MAXIMM RATE THE SPA IS JHEN TESTED AS PART OF THE JOINTS ACCEPTANCE TESTS
SHAPEN. o, (VIBRATION AND THERMAL VACUUM TEST).
RATE DATA 10
(2) FILTER THE MCIU/GPC THE SPA'S/JSOINTS UNDERCO AMS SYSTEN JESTS uwsw NS
FAILS OPEN, Witk BE STRONGBACK AMD TP352 FLAY FLOOR TESTS) WHICH VERLFIES THE
ERAOKEOUS. AUTO ABSENCE OF THE FAILURE HODE.
{33 vCo-PLL SRAKES
YAILURE OF INITIATED, LOSS (mllnunm TEsts
2°*4 DIVIDER OF LIMPING ] eeee--
DURING END YHE SPA IS SUBJECTED T0 THE FOLLOWING SAU OUALTFICATION 1EST
EFFECTON EMVIRONMENTS, THE SPA VAS ALSO TESTED AS PART OF THE JOINT
CAPTURE, QUALIFICATION TESTS.
VORST CASE O VIBAATION: LEVEL AND DURATION - REFERENCE TABLE &
UNEXPECTED 0 SHOCK: 200711 WS/3 AXES (6 DIRECTIONS)
MO1ION, JOINT
AUNAVAY, D THEAMAL VAC: +81 uscutts € 10 -34 DEGREES C (6 CYCLES)
AUTOBRAKES, MI0**4 10RR
:Emﬂ; PATHS O RMIDITYs  TESIED WITH THE SHOULDER JOINT
--------------- O EMC: MIL-STD-441 AS MODIFIED BY SL-E-D002 (TEST
AUICBRAXES CEO), CEO3, CSO1, CSO2, C306, REO1,
kE02’ (u/B), RsO1)
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEMEICLES) JSC 16987
'
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PROJMTE: SRHS SYS1tr - - LIRICAL SUBSYSIEM
meeeemsscscccc e ——- ASS'Y """?ﬂﬂmmpmu NAFLTPTER ———— —  assev ryii: SYWEOITYZT  — sueer: g
INTA L. TN ITA FAItURE moDE PALLURE RFFECT HOVR 7 MUNC, RATIONALE FOR ACCEPTANCE
ner, fev, oraving ofr, Anp o M
orYICNATION east "0 11EN tRITICALYTY SCREENS: A-PASS, B-PASS, C-PASS
2820 1 PPASE |OCR oDt 1 coumten OA/INSPECT [OHS
LoOP otF & L0SS OF ON PRODUCING RATE AP tien
SCnEma)IC Incoretct DAIA IS
18372 TACHOME TER ERRONECUSLY OR UNITS ARE MAKUFACIURED UNDER DOCUMENIED OUALITY CONTROLS.
1140 OACK 10 "O$ UTDANED, IHESE COMINCLS ARE EXERCESED THROUGHOUT DESIGH
$1avD 1000 WAT RESULE IN A PROCURTMEN], PLANNING, RECEIVING, PROCESSING, FABRICATION,
AVD NCIU. AR TN ASSEMOLY, TESIING AND SHEPPING Of THE UMIVS. MANDATORY
NEGATIVE (LCW) INSPECE10% POINTS ARE EMNPLOYED AT VARIOUS STAGES OF
CAUSE(S): COMMAND. MOFOR SAORICAPEON ASSENBLY AND TEST. GOVERNMENT SOURCE
(1) FalLURe VitL 8E DRIVEN (NSPECTION IS TNVOXED AT VARIOUS CONTROL LEVELS.
OF PULSE AT MAXTMUM RATE
SHAPER, tev., EEE PARTS IMSPECTION IS PERFORMED AS REQUIRED BY
RAIE DATA 10 SPAR-RMS-PA, 003, EACH EEE PART 1S QUALIFIED AT [HE PART LEVEL
() FILTER THE MCIU/GPC 10 THE REOUIREMENTS OF THE APPLECABLE SPECIFECATION. ALL EEE
FAILS OPEM. WL BE PARTS ARE 100X SCREENED ANC BURNED IN, AS A MINIMM. AS
EARDNEOUS. AUTO RECUIRED EY SPAR-AMS-PA.003, BY THE SUPPLIER. ADDITIONALLY,
(33 veo-ptL SRAKES EEE PARTS ANE 100X RE-SCREENED ON ACCOADANCE WITH
FAILURE Of INITIATED, LOSS RECUIREMENIS, Y AN [NDEPENDEMI SPAR APPROVED TESYING
2%%5 DIVIOEN OF LINPING FACILITY. DPA 1S PERFORMED AS REQUIRED BY PA.ODS ON A RANDOMLY
DUNING END SELECTED 35X OF PARTS, MAMIMUM S PIECES, NINIMUM 3 PIECES FOR
EFFECTOR EACH LOF NUMBER/DATE EODE OF PARTS RECEFVED.
CAPIURE,
WIRE IS PROCURED TO SPECHFICATION MIL-W-22759 OR MIL-W-A138!
VORST CASE AND IMSPECTED AND TESTED 10 NASA JSCHAOBD SIANDARD HUMBER 95A.
UNEXPECTED RECEIVING INSPECTION VERIFIES THAT ALL PARTS AECEIVED ARE AS
noYioN, JOINT IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT WO PHYSICAL
RUNAUAT DAMAGE HAS OCCURRED 10 PARTS DURING SHIPMENT, THAT THE
AUTOBRAKES. RECEIVIND COCUMENTS PROVIDE ADEQUATE TRACEABILITY IMFORMATION
AND SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS,
REDUNDANT PATHY
REMAINING PARTS ARE INSPECTED THROUGHOUT MAMUFACTURE AND ASSEMBLY AS
etereeceneonns APPROPREATE 10 THE MAMUFACIURING STAGE COMPLETED. [HESE
AUTOBRAKES INSPECTIONS INCLUDE,
PRINIED CIRCULT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THACUGH HOLES,
COMPONEMT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPIXG, ETC. OPERATORS AND [NSPECTORS ARE IRAINED
A0 CERTITIED 10 RASA MiB S300.G(3A) STANDARD, AS MOOIFIED
BY JSC OBB00A.
CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
PERFORNED USING ULTRAVIOLET LEGHT IECHNIQUES,
POST P.C. 8D, INSTALLATION INSPECTION, CLEAMLINESS AND
VORKMAHSHIP (SPAR/GOVERNMENT REP. MAWBATORY [NSPECTION POINT)
P.C. 8D, IWSTALLAITON INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMEN] OF BOARDS, PROPER CONNECTOR COMTACT
MATING, WINE ROUTING, SIRAPPING Of WERES EfC.,
PRE-CLOSURE INSPECTION, MORKMAHSHIP ANG CLEANLIWESS
(SPAR/GOVERNMENT REP. * MANDATORY IMSPECTION POINT )
PRE-ACCEPTANCE TEST |NSPECIIDH, WHICH THELLDES AN AUDET OF
LOUER T1ER INSPECTION COMPLETTON, AS BULLT CONFIGURATION
VERITACATION TO AS DESIGK EIC., (MANDATORY [NSPECIION POINI).
PRIPARED BY: MFWG SUPERLEDING DATE: 11 SEP Bé___ APPROVED BY:
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SCNENAYIC INCoeREC)

ey 1At TER
1840 PACK 1O
SLRVD \OUP
awD MCIU.
CAUSELS)!
) FAILURE
OF PULSE
SHAPER.
(2} FILIER
FAILS OPEN,
(3) vCo-PuL
fAILUNE Of
25*6 DIVIDER

PREPARED BY4 wrvg

ranikry:
ASSY MM

fATIURE F1PECY
o
teo MR

tomin
racouCIu0 BATE
DAtA 1S
ERRONEOUSLY TR
#O! UPOAMED,
AT RFSILT IN N
AN UM
NEGATIVE (CCV)
COMMAND . NOIOR
VILL BE DRIVEW
AT MAXTMUM RATE

v,

AATE DATA 10
1HE HCIU/GPE
weiLL BE
ERAONEOUS. AUTO
BRAXES
INYTIATED, LOSS
OF LIMPING
DURING END
EFFECION
CAPTURE.

UORST CASE
UNENPECTED
ROTION, JOINT
AUMAUAT,
AUTOBRAKES,

REDUNDANY PATHS
REHATNING

SYSTEM: ELECIAICAL SURSYSIEW

RMS
SN ATURE ; SERYD TOTR ARFTIRIIE

um-i I'A TuNE,
Hm
CRTTICALITY

Assey poH: STIROF1YYY

NATTOWALE TOR ACCEPTANCE

SCREENS: A-PASS, B-PASS, C-PASS

T OSHFET:

A TEST READINESS REVIEW (TRR) UHICH INCLUDES VERIFICATION OF
€91 PERSOMNEL, TEST DOCUMENTS, 1EST ECUIPHEN] CALIBRATION/
YALIDATIOM stafus aND HARDUAAE CONFIGURATION IS CONVEMED 87
OUALITT ASSURANCE YN COMJUNCTEON UEIH EHGIMEERING
AELUABILIIY, COMFICUAATION CONTROL, SUPPLIER AS lﬁPLICIBLE,
AND THE COVENMEMT MEPRESENTAIIVE, PRICR TO IHE START OF ARY
FORMAL TESTING {ACCEPIANCE OR cuUALTENCATION)

ACCEPTAMCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
THERMAL AND VEBRATIOW TES11MG, (SPAR/GOVERNMENT REP. -
MARDATORY INSPECIION POINT).

IMIEGRATION OF (%11 10 JOINT SRU - INSPECTIONS [NCLUDE
GROUMDING CHECKS, CONMECTORS FOR BEMT OR PUSHBALK
COMTACTS, VISUAL, CLEANLINESS, IN1ERCONNECT WIRING AND
POVER UP TEST TO THE APPAOPRTATE JOINT INSPECTION TES?
PROCEDURE {11P) EIC.

JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, IMCLUDES AN
AUDIT OF LOVER TIER INSPECTION COMPLETLON AS BU1LT
COMFIGURATION VERIFICATION TO AS DESIGH elc.

JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
VIBRATION AND THERMAL-VAC TESTING.
CSPARJGOVERNMENT MEP. - MANDATORY INSPECTION POINTY.

SAMS STSTEMS INTEGAATION, THE IMTEGRATION OF MECHANECAL ARM
SUBASSEMBL LES AND THE FLICHT CABIN EQUIPMENT 10 FORM THE SAMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
IHCLUDES GAOUNDING CHECKS, THAU WIRING CHECKS, WIRIWG ROUTING,
INTERFACE CONNECTORS FOR §ENT OR PUSH BACK coRTACTS ETC.

SAMS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
:51;?;”"(‘ TEST. (SPAR/GOVERWMEM! REP. - MANDATORY INSPECTIOM

SUPERCEDING DATE: 11 SEP BS

APPROVED BY: _

DATE: 26 JuL 91

cIL AEv: 1



L€€ - O313/SY

CRITICAL ITEMO LISBT

SYSIFHM: ELECIRICAL SUBSYSTEN
o e 4 o e ASSHY Mo lnmmnmnrm\ ASSHY wll Sh LOrY 77—-* sm(l-
THEA TMEA NAME  aQiy 1 fAHURE MODE TAILURE tll!l:l llDHI I ll.ml: AATIOHALE FOR gcc(pum;g
AEF. REV. onavlig alr, AHD oH 2718 1ouAt
DESIGNATION fAISE END ITEN CRITICALITY SCAEENS: A-PASS, 8-PASS, C-PASS
2020 1 PHASE tOCK Mot COUNHTER FAILURE ulslmt
LOOP QTY-§ L0sS UF OR PRODUCING mAPE | ..ol ll00
SCHEMATIC INCORRECT DAIA IS
258312) TACHOHE TER ERROHEOUSLY DR THE FOLLOWING FAILURE ANALYSIS REPORT(S) ARE RELEVANT:
TEED BACK TO NUI UPDATED,
SERVD LOOP HAY RESULT N A
AND MCIU, A |t
MEGATLVE {CCW) TAR 3320:
CAUSELS): COMHAND . MOTOR s/ Y oct 82
L1y FAlLURE VILL PE DRIVEN
OF PULSE AT MAXIMUM RATE DESCRIPIION
SHAPER, [{a'H
RATE DATA 10 FILTER OUIPUT VOLTAGES OME - HALF EXPECTED VALUES, FOUND
(2) FILIER THE MCIU/GPC FAILED US (HA2700), SUSPECTED ELETRO-STATIC OISCHARGE.
FAILS CPEN. WILL BE
ERRONEOUS, AUTO tm!(tll\ff ACTIOW
(3) veo-PLL BRAKES | eeeelealll..ll
FAILURE OF INITIAIED, LOSS REPLACED FAILED COMPONENT
258 DIVIOER OF LINPING
DURING END
EFFECTON
CAPTURE.
UoRst CISE
Uﬂ!l?!tl!ﬂ
MOTION, JOINT
ALNAUAT,
AUTOBRAKES.
REDUNDANT PATHS
REMAINING
AUTOBRAXES
PRIPASLD BT mug SUPERCIDING DAIE: n SIP AA appRNVEN &Y. DATE:
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FROJICT: SAHS

SYSTEM: FLECIRICAL SUBSYSIEH
T e e e e e e —me——— Assty womCACCATONE: SEAVO POUTR ARTIIFTIER — —  AsS‘y e STUOTINIZT s
T tnen | wawe, 017, t | fanuRe wooe TATLURE EFFECH HOUR / FUNC. T TRATIONALE FOR ACCEPTANCE
P, rev. | omaving ale. AND o 2
DESIGHATION CAUSE END LTEM CRITICALTY SCAEENS: A-PASS, B-PASS, C-PASS
2620 1 PHASE 10CK HODE : COUNTER OPERATIONAL EFFECTS
100 O17-6 L0sS OF O® PRODUCING RATE | -rrecrmecmreanses .-
SCHEMARIC INCORREC) OATA IS JOINY RUNAVAY. AUTORNAKES, CANWOT USE COMPUTER SUPPORTED
2583723 JACHOME TER ERRONEQUSLY OR WOOES. DIRECT DAIVE AND DACKUP AVAILABLE. AWM VILL W01 S1oP
FEED BACK 10 | NOT UPDAIED, AUTONATICALLY IF AN UNDETECIED FAILURE OF THE AUTO BRAKES
SERVO L0OP MAY RESULT % A STSIEM HAS PREVICUSLY OCCUNRED.BRAKES CAW SE APPLIED
AND MCEU. MAKINUM HANUALLY.
NEGATIVE {CCW)
CAUSELS): COMMAND. MOTOR CREV ACTION
(1) TAILURE UILL BEDRIVEN | -eeeeemees
OF PULSE A1 MAXIMUM RATE
SHAPER. tov., APPLY BWAKES. USE DIRECY DRIVE.
NATE DATA 10
(2) FILTER THE NCIU/GPC
FAILS OPEN, VELL BE
ERROMEOUS. AUTO CREY TRAINING
(3) veo-rPit aaKES 0 | seeeereeseees
TAILUNE OF INtVIATED, 1083
206 DEVIOER | of LINPING THE CREW VILL BE TRATNED 10 ALUAYS OBSERVE WHETHER THE ARN
DURING END IS NESPONDING PROPEALY 10 COMMANDS. 1F T 1SM'T, APPLY BRAKES.
EFFECION
CAPIURE NISSTON CONSTRAINT
WORST CASE
OPERATE UNDER VEAWIER RATES WITHIN 10 FY OF STAUCTURE.
UNEXPECTED YHE OPERATOR MUST BE ABLE 7O DEJECT THAT THE ARM/PAYLOAD IS
wOTION. JOINT NESPONDING PROPEALT 10 COMMANDS VIA MINDOW AND/OR CCIV
RUNAVAT , VIEUS DURING ALL ARM DPERATIONS.
AUTCBRAKES,
REDUNDANT PATHS
REMAINING CHASD OF FLINE
AUTOBRAKES
VERITY ARSENCE OF TACHOMETER BITE ON ABE DAIA.
OMRSD ONLINE INSTALLATION
WONE
OMRSD ONLINE TURNAROUND
VERIEY ABSENCE OF TACHONETER BITE ON ABE DATA,
PREPARED BT wiug SUPERCEDING DATE: 11 SEP 88 ARPROVED BY: OATE: 24 JUL 91
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